by virtue of their eosinophilic intranudear inclusions, to be described in detail later. Masses of the epithelial cells, some with inclusions, entangled with coarse fibrin, partially fill certain alveoli. There are irregular patches of alveolar hemorrhage. The endothelial ceils of some of the pulmonary veins are swollen and contain inclusions, but no inclusions are found within the epithelium of the contracted bronchi.
Liver--throughout the section, there are many large areas of necrosis, some of which are quite recent, since the outline of the liver cells is preserved and the liver cell nuclei, though shrunken and pycnotic, are still discernible (Fig. 1) . The remaining liver parenchyma is the seat of uniform fatty infiltration.
Intranudear inclusions are found in the following situations: (1) within the epithelial cells of small bile ducts, (2) within large mononuclear cells or epithelioid cells in the portal connective tissue, (3) in large ceils lying free within the portal veins, (4) rarely, within the nucleus of a liver cell.
Gall bladder--the lining epithelium is exfoliated in part; that which remains is normal. The submucosa is edematous, infiltrated with lymphoid cells, and contains many swollen fibroblasts. No definite inclusions are seen. The white nodules observed at the autopsy are composed of masses of epithelial glandular tissue which intercept the muscular bundles and project on the serosal surface. Mitoses are abundant, and the orientation of the cells is somewhat atypical, but there is no invasion of the stroma. In several of the gland cells are typical intranuclear inclusions.
Spleen--the normal appearance is greatly altered by the presence of large numbers of epithelioid cells with vesicular nuclei, many of which contain inclusions. These cells sometimes replace the central portion of the Malpighian follicles, surrounding the central artery, (Fig. 2) , sometimes they form irregular, poorly delimited masses within the pulp. Amongst these larger cells are pycnotic nuclear fragments from the destruction of the lymphocytes; also deposits of coarse fibrin. Inclusion-bearing cells are found both in the pulp and free within the splenic sinuses. Hemosiderin pigment is abundant.
Kidney--occasional individual epithelial ceils of the glomerular capsule are swollen and contain inclusions. Many tubules are seen in which the lining cells are greatly swollen, and their nuclei distended with large inclusion bodies (Fig. 3) . The inclusionbeating cells are often exfoliated, filling the lumen. Multinucleated cells are common, and in some of these, the nuclei are dark and the outline of the inclusion blurred. They are evidently degenerating (Fig. 4) . There is no diffuse interstitial reaction, but where the epithelial inclusions are most numerous, one finds occasional groups of epithelioid cells in the stroma, some of which also contain inclusions. No inclusion bodies are present in the collecting tubules or pelvic epithelium.
Myocardium---occasional inclusion-bearing mononudears are found between the muscle fibers or in the vicinity of small branches of the coronary arteries. Cells with intranuclear inclusions are scattered amongst them, and occasionally, larger elements sometimes with several nuclei, are found lying against the alveolar walls (Fig. 5) . The bronchial epithelium contains no inclusion bodies.
Myocardium--occasional large mononudear cells with inclusions lie between the muscle fibers ( Fig. 6 ). There is little inflammatory reaction; in some areas, the inclusion-bearing large mononuclears are accompanied by small lymphocytes. Occasionally a few muscle fibers in the vicinity of the inclusion-containing cells are necrotic.
Li~er--there is moderate diffuse fat infiltration, as well as scattered areas of complete necrosis of liver cells, unaccompanied by any inflammatory reaction. Individual cells show hyaline necrosis. As in the previous case, inclusion bodies are found within (1) liver cells ( Fig. 7) , (2) within the epithelium of the smallest bile ducts, (3) in epithelioid cells of the portal connective tissue, (4) in large mononuclear cells apparently circulating freely in the portal blood ( Fig. 8 ), or in portal lymphatics. Inclusions are not present within the epithelial cells of the larger bile ducts.
Spleen--the lesions are similar to those described in the previous case, but are even more striking. A large part of the splenic pulp consists of solid masses of pale staining epithelioid cells, sometimes with an interlacing fibrinous network, which have replaced the normal elements (Fig. 9 ). Amongst them are many multinucleated giant cells. Many of these cells contain large intranuclear inclusions (Fig. 10 ). Lymphoid cells which are trapped in these areas are pycnofic and.fragmented. The endothellum of the splenic sinuses rarely contains a small inclusion body. There is a moderate amount of hemosiderin pigment.
Lymph glands--(a)
Beneath the capsule, there are irregular areas in which the normal structures are replaced by masses of pale staining epithelioid cells, many of which contain inclusions. There is fragmentation of the nuclei of the lymphocytes. (b) A second lymph node presents a remarkable appearance. The normal structure is profoundly altered: the lymphoid elements have been almost wholly replaced by large pale cells, with bluish cytoplasm and vesicular nuclei. Many of the cells are multinucleated and eosinophilic inclusions are found in almost every nucleus. The outlines of the sinuses are not to be made out: there is hemorrhage and fibrin deposit. The pycnotic, broken up remains of the lymphocyte nuclei are scattered amongst the large cells. (c) A peripancreatic lymph node is the seat of similar extreme changes (Fig. 11) . Here many of the multinucleated plasmatic masses are undergoing de-generation. The inclusion body is no longer separated from the nuclear membrane by a clear space, but fills the entire nucleus, which is shrunken and takes a reddish-purple stain with hematoxylin-eosin (Fig. 12) .
Salivary glands--in some areas, swollen epithelial cells with large intranuclear, and also cytoplasmic inclusions, are abundant (Fig. 13) . Both the duct and acinar cells are affected. There is a sparse lymphocytic reaction, the nuclei of the lymphocytes, as elsewhere, showing fragmentation. About some of the inclusion-containing ducts, there is no reaction whatever.
Pancreas--aside from interlobular edema, in part fibrinous, there are no lesions. Adrenal--normal. Stomach--over large areas, there is necrosis of the mucosa, extending almost or quite to the muscularis mucosae. In the necrotic tissue are masses of bacteria. At the base of the ulcerated areas, there are many pale fibroblasts, lymphocytes, often fragmented, and occasional polymorphonuclears. Some of the fibroblasts contain intranuclear inclusions. The submucosa is edematous (Fig. 14) .
In other areas, the mucosa is intact and undergoing active proliferation. The epithelial cells are large and basophilic and mitoses are abundant. Some of the glands are dilated. In the vicinity of the necrotic areas, inclusion bodies are noted within the epithelial cells (Fig. 15) . A large inclusion-bearing cell is found within a lymphatic vessel of the muscularis.
Small intestine--normal.
Uterus and Ovaries--normal. Urinary bladder--normal. Paratkyroicl--a single epithelial cell is found, containing an intranuclear inclusion. Skeletal muscles--normal. Kidneys--typical inclusions occur within hypertrophied cells of the convoluted tubules: these cells may be still attached to the basement membrane, or exfoliated into the lumen. Inclusions are seen also in isolated cells of the glomeruli. One glomerulus is composed almost wholly of swollen pale inclusion-bearing cells, whose origin, whether from capillary endothelium or epithelium, is uncertain. The capillaries themselves are compressed and empty. Small eosinophilic bodies, perhaps derived from the intranuclear masses by extrusion, are seen in the cytoplasm (Fig. 16) .
Inclusions--these vary considerably in size and shape. They are sometimes spherical, but more often oblong and sometimes quite irregular in shape. Within a single nucleus, there may be, in addition to a large eosin-staining mass, several smaller clumps or sphemles. With the stains used (hematoxylin-eosin, Laidlaw), no granular structure is demonstrable, but fine vacuoles are often present in the larger inclusions. The chromatin is pushed against the nuclear membrane, and the basic staining karyosome is usually distinctly seen.
The cytoplasm of the affected cells stains a robin's egg blue and is faintly granular. It may contain one or several eosin-staining small spherical bodies.
Various stages in the degeneration of inclusion-bearing cells can be studied in the liver. The outline of the inclusion body becomes blurred, and the eosinophilic material may completely fill the nucleus, leaving only an indistinct margin of chromatin against the still intact membrane. In a more advanced stage, the nuclear membrane no longer stains. The cytoplasm becomes eosinophllic and hyaline, and the entire cell obviously necrotic.
As with other virus infections characterized by intranuclear inclusions, the affected cells undergo hypertrophy, and often become multinucleated. Giant cells, with multiple inclusion-beating nuclei, were particularly conspicuous in the lymph nodes and spleen.
The inclusions, as has been shown, are present in many different cell types--in the epithelial cells of the salivary gland ducts, bile ducts, liver, kidney, gastric mucosa, and parathyroid; in fibroblasts, reticular cells, or histiocytes; in endothelium, and even in circulating monocytes in the portal blood stream. We are familiar with no other virus inclusion having so catholic a distribution.
Bacteriological--cultures of kidney, liver, and spleen on defibrinated sheep blood agar plates, brilliant green agar and nutrient agar remained sterile. Negative cultures were also obtained from inoculated animals.
Attempts at Transmission
From the second guinea pig (C-76), kidney, spleen, and liver were removed aseptically, ground with sterile sand in saline, and a heavy suspension injected subcutaneously into 3 adult guinea pigs and 1 young one.
Daily temperatures and weights were recorded. The animals were sacrificed after 4, 7, 16, and 16 days. Guinea pig SI-4, injected with liver suspension, lost 53 gin. in 4 days and was killed. It was found to have extensive bronchopneumonia. A search for inclusion bodies in the lungs and other viscera was disappointing, except for a bronchial lymph node. Here two large mononuclear cells with typical inclusions were found free within a sinus. In a strand of pale epithelioid cells about a portal space in the liver, another inclusion-bearing cell was discovered. The characteristic visceral lesions of the spontaneous cases were lacking.
A liver suspension from SI-4 was injected into 2 other guinea pigs. One of them (S1-5) became ill, losing 35 gm. in weight in 7 days. No lesions or inclusion bodies were found on microscopic study. Guinea pig SI-6, killed after 12 days, showed no evidences of illness; there were no lesions or inclusion bodies. The salivary glands of both these animals were free of inclusions.
The 3 other guinea pigs injected with spleen and kidney from C-76 were negative so far as generalized lesions with inclusions were concerned. Only one showed a single inclusion body within a salivary gland duct epithelial cell.
Blood from S1-3 was injected into another animal; and glycerinated spleen and liver from C-76 were injected subcutaneously and intracerebrally into other guinea pigs and white mice. All these attempts at passage were fruitless. DISCUSSION We have described a generalized disease of guinea pigs, in which lesions of considerable severity were present in lungs, liver, spleen, kidneys, gastric mucosa, and lymph nodes. These were associated with conspicuous intranuclear inclusions of the type occurring in herpes, variceUa, virus III, and many other virus diseases. Indeed, the appearance of the inclusion conforms in all details with that repeatedly described in the salivary gland virus infection of guinea pigs, and especially well pictured in the article of Rosenbusch and Lucas (4) . The presence of these inclusions and the failure to demonstrate bacteria in the sections or in culture, make it highly probable that the disease is due to a virus.
The question at once arises as to whether one is dealing with a virulent form of the usually innocuous salivary gland virus, which is so often present in apparently healthy adult guinea pigs. The incidence of the salivary gland inclusions varies in different stocks, as Markham (5) has pointed out, but may be as high as 84 per cent (Cole and Kuttner, 6) . In the studies which have been made of this disease, one can find no reference to generalized visceral lesions such as were present in our animals. Markham and Hudson injected the submaxillary gland virus into fetal guinea pigs, either intracerebrally or via the placenta. The latter route produced a wide dissemination of lesions and inclusion-bearing cells. They state specifically, however, that the inclusion bodies were always confined to the mesenchymal cells or tissues derived from them; in no instance were they found in epithelial cells (7) . However, characteristic inclusions do occur in the renal epithelial cells (Jackson, 8) .
The salivary gland virus, as was first shown by Cole and Kuttner, may be successfully transmitted to young guinea pigs by inoculation of infective salivary gland material. Intracerebral injection produces a meningitis with inclusion bodies, but serial transmission beyond one or two passages, has not been accomplished (9) . Following inoculation of virus-bearing material directly into various viscera, inclusion-containing cells have been found in other situations than the salivary gland ducts--testis, tongue, and lung (Cole and Kuttner) , and in fibroblasts, macrophages, endothelial cells of various viscera (4) . While it is possible therefore experimentally to produce a generalization of the salivary gland virus, it should be emphasized that the spontaneous infection remains localized to the salivary gland, and renal epithelium.
While the salivary gland virus is readily transmitted to young animals, and may even cause a fatal disease (4), our efforts to transmit the infection either to young or old guinea pigs were unsuccessful. Could this have been due to an immunity conferred by previous spontaneous infection with the Salivary gland virus? This is unlikely in view of the fact that one of the 4 injected animals contained no inclusions in the salivary gland; in another, only a single inclusion was found after thorough search. In the other two animals, the salivary glands unfortunately were not examined.
While the question of the identity of our agent with the salivary gland virus must remain open for the present, the evidence at hand argues against it.
Whatever the nature of the inciting agent, the natural infectivity of the disease appears to be slight. Animals kept in the same cage with the infected guinea pigs have remained well, and no epidemic has developed. SUMMARY A spontaneous generalized visceral disease of guinea pigs, characterized by the presence d intranuclear inclusion bodies of the herpes type, is described.
EXPLANATION OF PLATES
All the slides used for illustration are stained with hematoxylin and eosin. 
